Molecular epidemiology, resistance, and virulence properties of Pseudomonas aeruginosa cross-colonization clonal isolates in the non-outbreak setting.
Pseudomonas aeruginosa is the predominant opportunistic pathogen leading to nosocomial infection and outbreak in hospitals. Hospitalized patients may be infected with this bacterium through close contact with contaminated environmental media. However, the molecular epidemiology, resistance, and virulence properties of Pseudomonas aeruginosa cross-colonization isolates has received limited attention in the non-outbreak setting. This study aims to investigate the epidemiological relationship of clinical and environmental P. aeruginosa isolates and to characterize the resistance and virulence properties of clonal clusters and sporadic strains in a non-outbreak setting. A total of 436 patients were screened for P. aeruginosa during hospitalization, and environmental samples were taken from their immediate ward media, including faucets, doorknobs, bedrails, pillows, quilts, and mattresses. As a result, 100 P. aeruginosa isolates were obtained, including 74 clinical strains and 26 environmental strains. By using Pulsed-Field Gel Electrophoresis, the fingerprint displayed 20 distinct clusters and 44 sporadic strains. According to identical genotypes, there were clear P. aeruginosa cross-colonization processes from the ward media to inpatients, indicating faucets, bedrails, and pillows as the main propagation media that had been contaminated by clonal isolates previously detected in other patients. In addition, there were P. aeruginosa transmission processes between inpatients that were unexplained for lack of epidemiological evidence. As compared to sporadic strains of P. aeruginosa, clonal clusters are more capable of producing high-level biofilm, developing multi-drug resistance and inducing high-degree cytotoxicity. Among P. aeruginosa clonal clusters, there was a strong positive correlation between antibiotic resistance and biofilm production. We conclude that constant cross-colonization of P. aeruginosa clonal isolates will pose a long-term serious threat in terms of nosocomial outbreaks. Thus, strict disinfection and sterilization procedures should be implemented for ward media, and P. aeruginosa in environments and patients should be closely monitored, especially those strains with strong resistance and virulence.